Evidence is presented for the occurrence of 5'-terminal capping structures in the polyadenylated RNA of oat (Avens sadva) coleoptiles. These structures are composed of an inverted terminal nucleoside containing the modified base 7-methyluanine which is joined 5' to 5' with a second (penultimate) nucleoside by means of three phosphate groups in two pyrophosphate linkages. The penultimate nucleoside is joined to the remainder of the RNA molecule by a conventional 3',5' phosphodiester bond. A significant difference between the cap structures of oat coleoptile RNA and those of previously described higher eucaryotic cellular mRNAs is the lack of ribose methylations In the penultimate nucleosides of the plant RNA.
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An extensive body of literature has accumulated in recent years establishing the existence of 5'-terminal capping structures in viral RNAs as well as nuclear and messenger RNAs of various eukaryotic organisms (3, 20) . The occurrence of such structures in higher plant RNA has previously been demonstrated in only a pair of studies using wheat leaf tissue (I 1, 21) . The present report verifies these findings in the polyadenylated RNA from oat coleoptiles using a different analytical approach. It is also demonstrated that ribose methylations which are present in the penultimate nucleoside of many animal and viral cap structures are absent in oat coleoptile RNA.
MATERIALS AND METHODS
Labeling and Isolation of Polyadenylated RNA. Oat seedlings, Avena sativa L. var. Victory, were grown aseptically for 5 to 6 days in the dark except for a 30-min light treatment given on the 4th day to minimize mesocotyl growth. Between 50 and 100 segments were excised 3 cm below the tips of the coleoptiles and following primary leaf removal, these segments were aged on distilled H20 for approximately 10 (Fig. IB) . Two radioactive peaks were observed in this second round of DEAE chromatography, the first migrating with a charge of -2 and the second containing between three and four times as many counts and migrating with a charge of -2.5. These results were consistent with the formation of approximately equimolar quantities of a single -2 charged Pi generated from the 3' position of the penultimate nucleoside by the P-monoesterase action of alkaline phosphatase and a cap core structure (7mGpppN) containing three -I charged internal phosphates and a partially positive 7-methylguanosine. Significantly no radioactivity was found in the regions of negative charge higher than -2.5 which further confirmed the absence of ribose methylations in the penultimate nucleotides of these structures (1, 12, 16, 19 Figure IB were combined, desalted, concentrated, and spotted on a PEI-cellulose thin layer plate for development with solvent a. Following development, the chromatogram was cut into I-cm strips which were placed directly into scintillation fluid for counting. Relative positions of the cap core standards shown at the top were determined by developing them individually in parallel and examination under UV light.
was obtained by one-and two-dimensional TLC on PEI-cellulose (Figs. 2 and 3) following alkaline phosphatase or P1 nuclease digestion. The results in Figure 3 give clear evidence for the presence of adenosine and guanosine in the presumed penultimate position of the 5'-terminus. Although higher than background radioactivity did appear to co-migratewith cap markers containing uridine and cytidine, these results were considered as equivocal and subsequent investigation has confirmed only the presence of cytidine. 7- methyl GMP as the only nucleotide monophosphate to be released (Fig. 4) . The low apparent yield of 7-methyl GMP to Pi and pXp can probably be explained by nonquantitative digestion of the labeled cap structures present since a substantial portion of unlabeled cap core marker which was added to the sample prior to the digestion was not affected and migrated near the origin.
The evidence presented in this study against the presence of ribose methylations in the penultimate position of oat coleoptile cap structures confirms previous evidence of a more indirect nature. Cell-free systems from wheat germ and mouse L-cells which have similar capabilities to methylate the terminal inverted guanosine of nonmethylated cap structures are different in that only the L-cell system has the ability to perform ribose methylations of the penultimate nucleoside as well (14) . The majority (5, 10, 17, 23) , although apparently not all (18) plant viral RNAs which have been studied have been found to have'cap structures which are devoid of ribose methylations. The absence of ribose methylations in the 5' cap of a higher plant does not appear to be consistent with the trend in animal systems where increased methylation tends to accompany evolutionary advancement (20) . Further understanding of the possible relationship between these methylations and such activities as mRNA processing and metabolism (15) or translation (13) could perhaps reveal basic differences between higher plants and animals in the regulation of these processes.
